Retinoic acid and interferon in human cancer: mechanistic and clinical studies.
Various combinations of retinoids, metabolic and synthetic derivatives of vitamin A, and interferons (IFNs) have demonstrated synergistic antiproliferative, differentiating, and antiangiogenic activity in some human hematologic and solid-tumor systems. This synergistic antitumor activity may be due to enhanced gene expression. In several cell systems, the actions of IFNs are enhanced by differentiation of cells with retinoic acid (RA). Combined RA-IFN effects have been correlated with the induction of higher levels of IFN-stimulated genes than the levels induced by either agent alone. Natural and synthetic retinoids have been found to augment the antiproliferative activity of IFNs in several squamous cell carcinoma (SCC) and breast tumor cell lines. Results of recent clinical trials indicate substantial activity of 13-cis-RA (13cRA) combined with IFN against advanced SCC of the skin and cervix, and possibly against other solid tumors. Two phase II trials have confirmed activity against locally advanced SCC of the cervix. Successful integration of this regimen with radiotherapy appears to be the most probable means of optimizing clinical outcome. Further studies are needed to determine the mechanistic details of the RA-IFN interaction.